One after another, community-based studies of HIV infection in east and southern Africa con®rm an appalling reality: young women (15±19 years) are infected with HIV in truly enormous numbers compared with their male counterparts (Fig. 1) . The most striking example of these high infection rates among young women is published in this issue [1] . In that population-based survey in Carletonville, South Africa, the prevalence of HIV among young people aged 14± 24 years was 9% for men and 34% for women, and the infection rate was 67% for women aged 24! In addition, data emerging from the study by Buve Â et al.
Until recently, it was unclear what proportion of women in the 15±19 years age group were infected with HIV in Africa, and virtually no data were available for young men. HIV prevalence estimates have been mainly derived from sentinel surveillance systems centred on pregnant women attending selected antenatal clinics. Because a signi®cant proportion of young women in the general population are not sexually active and so do not get pregnant, it was assumed that data from antenatal clinics signi®cantly overestimated the true levels of HIV infection in younger age groups. Now population-based studies are shedding light on the matter, indicating very high proportions of young women already infected with HIV and consistently lower rates for boys in the same age group [1] (Fig. 1 ).
The study from Carletonville [1] and Fig. 1 show how dramatic the sex differential in HIV infection is for young men and women. In these mature HIV epidemics, two to eight times more women are infected with HIV than men in both the 15±19 and 20±24 year age groups. The pattern is consistent regardless of the overall level of HIV prevalence, and is seen in both urban and rural areas, although it is less pronounced in the latter.
The same community studies showed that HIV prevalence in men catches up with the prevalence in women in later age groups, partly through marriage and partly through extramarital partnerships, usually in the early or mid-30s, as illustrated by the data obtained from Kisumu, Kenya (Fig. 2) . Overall, some 30% of women aged 15±49 years are infected with HIV in that study population compared with 20% of men. This difference in overall rates between men and women is likely to be at least partly because women are infected younger. As the younger age groups substantially outnumber people of older ages in developing countries, high rates of HIV infection in young women have a higher weight for overall HIV levels than high rates in older men.
There are several possible explanations for the differences in HIV infection rates between young men and young women. The ®rst is that the differences are artefacts of imperfect data collection. Non-response in community-based HIV surveys is higher among men than women, and those who are repeatedly absent or who refuse HIV testing may be more likely to be HIV infected than other individuals. However, in the studies presented here, the differences in response rates between men and women are typically smaller among those under 25 years than in older ages groups. This, together with the magnitude of the difference between men and women and the consistency of the ®ndings across a range of different settings, suggests that there is a real difference in HIV infection levels between young men and young women.
Sexual activity itself does not appear to explain the difference. In almost all surveys carried out by the World Health Organization's Global Programme on AIDS in eastern and southern Africa, boys begin to have sex at the same age as girls or slightly later, and they report a higher turnover of partners before marriage than women [6] . Although women generally under-report sexual behaviour compared with men, the consistency of the differences in reported sexual behaviour between boys and girls using different study methods in different settings in east and southern Africa suggest that at least some of the differences are real. However, data from community-based HIV prevalence studies demonstrated that this higher level of sexual activity in boys does not lead to the same rapid increase in HIV prevalence as does a lower level of sexual activity in women.
One reason for this is that HIV is transmitted more easily from men to women than from women to men. Studies in industrialized countries [7] have shown that men are two to three times more likely to transmit HIV to women than vice versa, in the absence of other risk factors. The risk is even higher when a young, physiologically immature woman has sex with an HIVinfected partner. This was ®rst shown in a cohort study in Rwanda [8] , in which young age (de®ned as , 20 years) was a strong and independent risk factor for incident HIV infection, after taking into account other risk factors such as marital status, sexual activity or sexually transmitted infections (STI). It is highly plausible that the risk of HIV acquisition increases even further during acts of sex in which vaginal or cervical trauma and bleeding are common, such as forced sex or during the loss of virginity. Higher levels of asymptomatic and untreated STI, such as gonococcal or chlamydial infections among young women compared with young men further add to the increased susceptibility to HIV among this group [1] . In the Carletonville study [1] the most striking and strongest independent risk factor for HIV was herpes simplex virus (HSV) type 2 seropositivity with odds ratios of 9.8 (5.8±16.6) for women and 5.3 (2.7±10.3) for men. HSV-2 is increasingly recognized as the primary cause of genital ulcers in populations with high prevalences of HIV [9] , and it is well documented that herpetic genital ulcers are co-factors in HIV transmission (through increasing both susceptibility and infectiousness evidence that the two epidemics are mutually reinforcing each other is accumulating [10] . For example, genital shedding of HIV seems to be enhanced in the presence of HSV-2 and vice versa. Although there is increasing interest in controlling HSV-2 as part of HIV prevention, especially in Africa, it is unclear what operational strategies countries should adopt. Making antiviral therapy for HSV affordable and available in this part of the world should be one priority. The other would be a concerted effort to accelerate phase II/III trials with already existing therapeutic and prophylactic vaccines.
Patterns of sexual mixing may also account for differences in HIV/STI infection levels between men and women. Some of the discrepancy could be explained by a small number of highly sexually active HIVinfected men infecting a large number of women in their age group. This pattern could not be con®rmed in studies that collected detailed sexual behaviour data [2] . A more likely explanation is the frequent sexual relationships between younger women and older men, increasing the likelihood that a young woman will encounter an already HIV-infected partner, and become infected herself. The majority of young unmarried men report that they have sex with women younger than themselves, and many young women have sex with men several years their senior; men who have already been exposed to the risk of HIV/STI infection for many years. For example, in Kisesa and rural Zimbabwe, 17 and over 20% of young women aged 15±19 years, respectively, had partners more than 10 years their senior [11, 12] .
It is possible that the age difference between sexual partners may be increasing in response to both a worsening economic situation and the fear of HIV. Anecdotal evidence from several countries in subSaharan Africa indicates that as men become more aware of the dangers of AIDS, they increasingly seek out younger partners in the belief that young women are unlikely to be HIV infected. Men also appear to be less likely to use condoms with young female partners they have selected in this way. The skewed balance of power in relationships between older men and younger girls makes it exceptionally dif®cult for girls themselves to negotiate safer sex in these relationships.
The policy implications of these ®ndings are twofold. First, it is absolutely crucial to reach young women with prevention services, including sex education, also before they become sexually active. Second, because many young women are infected with HIV by older men, greater efforts should be made to encourage these men to adopt safer behaviours. As men still play a dominant role in deciding whether and under what circumstances sex will take place, prevention programmes should focus much more on them.
The range of information and services provided to young women and their older partners in a high-HIV prevalence epidemic should aim to:
Reduce early exposure to risky sex Girls may become less susceptible to HIV infection as they grow older and their reproductive tract matures. Although scienti®c evidence that would help quantify this effect is lacking, a delay of a few years in ®rst sexual activity has been associated with a reduction of HIV prevalence among young people in Uganda [13] . Efforts to reduce early exposure to sex include promoting abstinence throughout adolescence as a`cool' behaviour for young people, and teaching negotiation skills and alternatives to penetrative sex. In addition, increased access to higher levels of school education has been shown to be associated with delayed ®rst sex and increased condom use.
Reduce likelihood of transmission per sexual act Consistent condom use is the most effective way to reduce the likelihood of HIV being transmitted during sex between an infected and an uninfected partner. However, young women are still frequently unable to obtain condoms, unable to negotiate their use, and are sometimes reluctant to use them in relationships with older partners. Making condoms easily accessible to young women and teaching negotiation skills are ®rst steps, but it is important to be realistic about what such efforts can achieve. In view of the power imbalance, female-controlled methods, such as vaginal microbicides, if ever found to be effective, would certainly be an enormous additional bene®t in this context. Meanwhile, vigorous efforts are needed to disabuse men of the notion that young partners are`safe' partners, and to encourage them to use condoms with all their partners.
Youth-friendly`Reproductive Health Services' should increase young women's access to STI treatment, but also to HIV prevention methods and protection against unwanted pregnancies. At the same time, greater efforts must be made at a community level to increase recognition of the early symptoms of STI, to seek treatment, to encourage abstinence during symptoms and to notify all their partners (and not just their regular partners) of possible asymptomatic infection.
Reduce age difference between partners As very few of their age peers are infected with HIV, in a mature epidemic young women who choose only partners their own age will be exposed to HIV far less than women who have sex with older men. Changing the age structure of sexual mixing is not easy. Young women are often dependent upon older men and employed partners for ®nancial support. Indeed, as families start to feel the impact of the AIDS epidemic and the economic deterioration it brings, access to resources provided by older men may grow in importance.`Demand reduction' ± working with older men to make sex with teenage girls socially unacceptable, for example ± is one approach. Providing girls with skills and opportunities that reduce dependence on men for ®nancial support is another. Reducing their need for resources, for example by providing contraceptives to reduce unwanted pregnancy and the costs of child-rearing, might also be attempted.
None of the above-listed interventions is easy, not least because cultural, religious and political sensitivities run rife in this area. New approaches must be tried, and not all will succeed. However, uncertainty about how best to support young people in establishing safe sex lives cannot be an excuse for inaction. It is time to recognize that success in cutting back the devastation wrought by HIV and AIDS in east and southern Africa depends upon the successful prevention of transmission of HIV to young women, while focusing on both men and women.
